Management of gut-related symptoms in the pediatric population can be challenging. Many factors need to be taken into consideration including psychological, behavioral, social and family environments, and growth and developmental requirements. This review focuses on two issues: potential dietary therapies that are thought to relieve the symptoms of infantile colic, a condition that is believed to be gastrointestinal in nature; and the evidence and dietary considerations surrounding children with irritable bowel syndrome.
Infants with colic
One of the most common complaints in infants, particularly the first 3-4 months of life, is colic. 1 Although the etiology of infantile colic is not known, it is often suggested that it is gut related. The Wessel Criteria define infantile colic as "paroxysms of crying-fussing episodes, lasting for more than 3 hours per day, for three or more days per week and for three or more weeks". 2 Infants with colic may present with excessive flatulence, back arching, drawing up of the knees, are red faced with clenched fists and wrinkled browshence frequently described as being in perceived pain. 3 Infantile colic can lead to parental exhaustion resulting in early cessation of breastfeeding, 4 postnatal depression, 5 and, in extreme cases, Shaken Baby Syndrome. 6 Breastfeeding mothers tend to change their diet to relieve their infant's colic symptoms, 7 a strategy that is practiced globally, in both developed and developing countries. 8, 9 Despite a lack of evidence, avoiding gas-producing foods (e.g. onions, garlic, cabbage, or legumes/pulses) in the maternal diet appears to be a common strategy. 8, 9 There is some evidence for the use of a hypoallergenic maternal diet, 10,11 but more research is needed in this area. The elimination of bovine milk from the maternal diet is weak 12, 13 and controversial. 14 In formula-fed infants, the strongest evidence supports the use of hydrolyzed formulae; there is some support for soy-based formulae and no support for fiber-supplemented formulae. 7 However, it is important to note that the majority of studies of infantile colic that investigate the use of infant formulae to relieve symptoms in formula-fed infants are funded by food manufacturing companies and may have outcome bias. 7 The evidence supporting the use of probiotics is mixed. 15, 16 In a study of 46 exclusively breastfed infants, Lactobacillus reuteri DSM 17938 was found to improve crying-fussing times of infants with colic, 17 yet in a larger (n = 167) randomized controlled trial, using the same probiotic strain found no effect. 18 Overall, the evidence in treating infantile colic through dietary therapies is scant, and there is no conclusively effective strategy. 7 In addition, the Australian National Health Medical Research Council Infant Feeding Guidelines for infants with colic states "no specific dietary recommendations for the treatment of colic can be made" and addresses the importance of ensuring "that any dietary modification or pharmacological intervention for managing excessive crying is safe and does not result in nutritional deficiencies". 19 Randomized controlled trials are indeed warranted to investigate whether maternal dietary therapies, particularly the removal of intestinal gas-producing foods, are in fact effective strategies for the treatment of infantile colic.
Children with IBS
Functional gastrointestinal disorders (FGID) in children are thought to account for 50% of consultations by pediatric gastroenterologists. However, the prevalence of FGID in children is not fully understood. It has been suggested that irritable bowel syndrome (IBS) affects up to 20% of school-aged children in the USA. 20 The evidence supporting dietary therapies in children with IBS suggests that a reduction of a single or a few dietary sugars such as, lactose, sorbitol, or fructose is effective. 21 More recently, a randomized controlled trial investigating the use of the low FODMAP (Fermentable, Oligo-, Di-and Mono-saccharides and Polyols) diet has shown to have efficacy in school aged children of 7-17 years. 20 In that study, a reduction in the severity and number of abdominal pain episodes as well as a total composite gastrointestinal score was observed after 2 days of a low FODMAP intervention compared with a typical American childhood diet. Research suggests that the dietary intake of American children is increasing in high-fructose corn syrup. This is an ingredient that is classified as being high in FODMAPs, 20 which are poorly digested by some individuals and, therefore, may contribute to FGIDs such as IBS. However, additional studies with longer interventions are required before the low-FODMAP diet can be recommended as an effective dietary therapy in children with IBS.
Some studies have focused on children's body weight, 22 anxiety, 23 and comorbidities 24 to explain IBS in children. For instance, a cross-sectional study of 450 children found that there was a higher prevalence of FGID in obese-overweight children (47%) compared with normal-weight children (27%). 22 Another found that the prevalence of FGID in high school students (26%) was greater than junior-high school students (15.4%) and primary school aged children (9.5%). 23 In a retrospective study, FGID leading to chronic nausea was associated with a higher prevalence of comorbid conditions such as migraines, sleep problems, fatigue, and anxiety. 24 Sleep problems, fatigue, and anxiety are not uncommon in young children who may be experiencing separation anxiety from family when they first commence school or in adolescents during times of extreme preparation for school examinations and assessments. Therefore, besides dietary triggers, it is important to consider other triggers for IBS symptoms, such as stress and anxiety.
There is no one common denominator to determine the cause and effect of IBS in children and a number of factors need to be considered. These not only include the already mentioned psychological and behavioral aspects that maybe associated with IBS symptoms but also body weight and dietary practices. Also, there does not appear to be a standard protocol for conducting research among children with IBS. It is important for future studies to consider that within each age group that is; infants, pre-school children, primary school children and high school children, presents itself with different family, lifestyle, behavioral, psychological and nutrition issues and needs. Therefore, grouping children of all ages into one study protocol or applying one dietary strategy to all age groups is not advisable, but in particular not appropriate.
Practical dietary recommendations
In practice, it is important to ensure at the outset that habitual dietary practices are investigated as a potential trigger for symptoms of IBS. For instance, in infants consuming complementary foods and in young children, it is not uncommon for them to be consuming excess amounts of fruit such as apples and pears, sweet vegetables such as pumpkin and sweet potato, milk, yoghurt, and wheat-based pasta, all of which are high FODMAP foods. These foods are usually readily accepted and favored by children. Feeding children frequently with readily acceptable and well-liked foods may also be favored by care-givers to reduce fussing and resistance at meal times. However, this also results in excess intake of indigestible or poorly absorbed carbohydrates (FODMAPs), which may lead to excessive abdominal symptoms such as abdominal pain, bloating, flatulence, and diarrhea. It is, therefore, important to ensure that the recommended serves of each core food group are consumed rather than exceeded, with a minimal intake of occasional foods being consumed, and then assess if IBS symptoms are ameliorated. Such simple strategies may have a great effect. If gastrointestinal symptoms persist, it is important that a proper diagnosis is made by a specialist, such as a pediatric gastroenterologist first, before exploring further dietary therapies.
If restricted diets, such as the low FODMAP diet, are trialed in children, these need to be managed and supervised appropriately, and in consultation with a specialized pediatric dietitian. Restricted diets in growing children may lead to nutritional adequacy being compromised but also to the development of poor eating behaviors and food fears that can develop early. Hence, appropriate management and a proper diagnosis are recommended in all children.
Conclusion
There is weak evidence to support a change in maternal diet for the treatment of infantile colic. National-based guidelines do not recommend its use and advise that if dietary strategies are trialed, they need to be safe and not result in nutritional deficiencies. Research is indeed needed in this area given that dietary changes in infants with colic are common practice. In children and infants consuming complementary foods, simple strategies, such as ensuring an ageappropriate balanced diet is followed and that excess intake of favorable foods is corrected, may be effective and should be considered first. If gastrointestinal symptoms persist, working in consultation with a pediatric gastroenterologist is recommended. The use of the low FODMAP diet may be effective in children, but well-controlled studies are needed.
